Highly sensitive high-performance liquid chromatographic assay for coumarin 7-hydroxylation and 7-ethoxycoumarin O-deethylation by human liver cytochrome P450 enzymes.
A highly sensitive method for the determination of coumarin 7-hydroxylation and 7-ethoxycoumarin O-deethylation by human cytochrome P450 (P450 or CYP) enzymes was developed using high-performance liquid chromatography (HPLC). The newly developed HPLC method was found to be about 100-fold more sensitive than the previous spectrofluorimetric method in detecting the metabolite 7-hydroxycoumarin (umbelliferone). With this high sensitivity, the kinetics of coumarin 7-hydroxylation and 7-ethoxycoumarin O-deethylation catalyzed by human liver microsomal and recombinant P450 enzymes were determined more precisely. With 36 different substrate concentrations in these two reactions, coumarin 7-hydroxylation was found to be catalyzed mainly by a single enzyme CYP2A6 and 7-ethoxycoumarin was oxidized by at least two enzymes CYP2E1 and CYP1A2 in human liver microsomes.